The effects of Tamoxifen and fish oil on mammary carcinogenesis in polyoma middle T transgenic mice.
In these experiments, we tested the hypothesis that inhibition of the estrogen receptor (ER) with Tamoxifen and activation of PPARγ with fish oil (FO) rich in omega-3 (n-3; known PPAR agonists) inhibit the development of hormone-independent breast cancer in view of the known crosstalk between the ER and PPARγ pathways. We selected the polyoma middle T transgenic mouse model, since in this system the development of ER- tumors is preceded by ER positive preneoplastic lesions. Tamoxifen admixed with a 20% corn oil (CO) modified AIN-76A diet delayed mammary carcinogenesis and inhibited tumor multiplicity, volume, and weight in a dose-dependent (1, 10, and 100 ppm) fashion. Administration of increasing concentrations of FO in the diet (5%, 10%, and 17%) did not affect any of the tumor parameters. Combined administration of different doses of Tamoxifen and FO delayed carcinogenesis and suppressed tumor multiplicity and volume to the same extent as Tamoxifen alone. Mice fed 10% FO exhibited the expected increase in n-3/n-6 ratio in plasma and tumor based on diet analysis. Further increase in the n-3/n-6 ratio was not observed in mice fed the 17% FO diet. FO reduced tissue levels of arachidonic acid and its metabolite PGF-2α. Our results support the role of ER expression by preneoplastic lesions in the development of hormone-independent tumors and consequently the importance of including ER targeting in combination with mechanistically based novel chemopreventive agents.